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ABSTRAK
Pelepasan unsur-unsur yang merosakkan dari sisa tambang melibatkan banyak kesan
alam sekitar. Pelupusan buangan lombong yang tidak terkawal berlaku boleh dikaitkan
dengan peningkatan kekeruhan dalam perairan yang menerima atau dengan
pembebasan unsur-unsur yang berpotensi merusak, keasidan atau radioaktif. Bahan
pencemar ini boleh merebak ke pedosphere, biosfera, atmosfera dan hidrosfera dan
menyebabkan kesan alam sekitar. Peleburan bauksit ke sumber air menyebabkan
kesuburan tanah yang dikurangkan serta mempengaruhi produk makanan pertanian dan
kehidupan akuatik. Pendedahan pekerjaan bauksit memberi kesan kepada kesihatan
pelombong, dan mempunyai kesan negatif terhadap kesihatan masyarakat sekitar,
seperti peningkatan gejala pernafasan, pencemaran air minuman, risiko kesihatan yang
berpotensi lain daripada pengambilan bauksit dan logam berat, termasuk kehilangan
pendengaran yang disebabkan oleh bunyi dan tekanan mental. Dalam kajian ini,
Hibiscus Cannabinus L. (Kenaf) digunakan untuk ujian untuk mengatasi masalah
pencemaran udara. Menurut Buku Panduan Pengeluaran Kenaf: Fiber, Feed, and Seed
Retrieved, ia boleh dibuat sebagai penyerap, tekstil, makanan ternakan dan serat dalam
plastik baru dan kitar semula. Prototaip telah dipasang dengan menggunakan papan
Akrilik dalam dimensi 1000 * 500 * 500mm. Eksperimen kawalan dijalankan di mana
kemudian bauksit diletakkan di bahagian bawah prototaip dan kelajuan angin yang
berlainan telah digunakan ke dalam sistem. Pekatan bahan-bahan itu dikesan dari kit
pemantauan rasa langsung dan sampler udara detektif debu. Dalam keadaan tahap
kelajuan angin 3, kepekatan purata PM10 dikurangkan secara berterusan kerana
ketebalan serat kenaf meningkat. Pengurangan kepekatan PM10 adalah dari 0.028mg /
m3 kepada 0.021mg / m3, 0.014mg / m3 dan 0.012mg / m3 dengan satu lapisan, dua
lapisan dan tiga lapisan gentian kenaf. Kecekapan pengurangan kepekatan PM10
dinaikkan kerana ketebalan gentian kenaf meningkat. Kecekapan pengurangan
maksimum adalah 57.1% untuk PM10. Ia dapat menyimpulkan bahawa kenaf
mempunyai keupayaan dalam mengurangkan perkara tertentu. Selanjutnya, apabila
kelajuan angin meningkat, kepekatan pencemaran udara meningkat. NH3 mempunyai
kepekatan tertinggi sebanyak 0.367 ppm pada kelajuan angin tertinggi di kalangan PM10,
Cl2 dan NO2. Ini dapat disimpulkan bahawa sampel bauksit mengandungi ammonia
yang tinggi berbanding dengan bahan lain. Selain itu, juga dapat disimpulkan bahawa
angin membantu mengaktifkan zarah-zarah udara yang berbahaya untuk tersebar ke
udara atau alam sekitar. Secara keseluruhannya, Hibiscus Cannabinus L. (Kenaf) boleh
digunakan dalam sistem penapisan udara atau bertindak sebagai rawatan udara untuk
mengurangkan zarah-zarah berbahaya yang terdapat dalam alam sekitar. Ia juga tidak
mahal dan mudah didapati di Malaysia.
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ABSTRACT
Release of destructive elements from mine waste associated many of environmental
impacts. Uncontrolled disposal of mine wastes occurs can be associated with increase
turbidity in receiving waters or with the release of significant quantities of potentially
destructive elements, acidity or radioactivity. These contaminants may spread to the
pedosphere, biosphere, atmosphere and hydrosphere and cause environmental effects.
Bauxite leaching into water sources resulting in reduced soil fertility as well as
affecting agricultural food products and aquatic life. Bauxite occupational exposure
affects the health of miners, and has negative consequences on the health of
surrounding communities, such as increased respiratory symptoms, contamination of
drinking water, other potential health risks from ingestion of bauxite and heavy metals,
including noise-induced hearing loss and mental stress. In this research, Hibiscus
Cannabinus L. (Kenaf) was used for test in order to overcome the air pollution
problems. According to Handbook of Kenaf Production: Fiber, Feed, and Seed
Retrieved, it can be made as adsorbents, textiles, livestock feed and fibers in new and
recycled plastics. A prototype was assembled by using Acrylic board in dimension of
1000*500*500mm. A control experiment was conducted where a later of bauxite was
put in the bottom of the prototype and different wind speeds was applied into the
system. The concentrations of the substances were detected from the direct sense
monitoring kit and dust detective air sampler. In condition of wind speed level 3, the
average concentration of PM10was reduced continuously as the thickness of kenaf fiber
increased. The reduction of concentration of PM10 was from 0.028mg/m3 to
0.021mg/m3, 0.014mg/m3 and 0.012mg/m3 with one layer, two layers and three layers
of kenaf fiber respectively. The PM10 concentration reduction efficiency was raised as
the thickness of kenaf fiber increased. The maximum reduction efficiency was 57.1%
for PM10. It can conclude that the kenaf has the ability in reducing the particular matter.
Furthermore, As the wind speed increased, the concentration of air pollutants increased.
NH3 has the highest amount of concentration of 0.367ppm at the highest wind speed
among PM10, Cl2 and NO2. This can be concluded that the bauxite sample contained
high amount of ammonia as compared to the other substances. Besides that, it also can
be concluded that wind helped in activated the harmful air particles to dispersed into the
air or environment. In overall, Hibiscus Cannabinus L. ( Kenaf) can be applied in air
filtration system or acts as air treatment in order to reduce the harmful particles that
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1.1 Background of Study
Malaysia had identified mineral resources of barite, bauxite, clays, coal, copper,
gold, iron ore, limestone, natural gas, petroleum, silica, and silver. After many years of
exploitation, however, such minerals as barite, copper, and limenite were depleted.
During the 20th century, mineral production played an important role in Malaysia’s
national economy. In 2014, Malaysia’s real gross domestic product (GDP) increased by
6.0% compared with an increase of 4.7% in 2013 and an increase of 5.6% in 2012. An
increase in domestic demand and growth in the country’s exports contributed to
economic growth. The output of the mining and quarrying sector increased by 3.1% in
2014 compared with increases of 0.7% in 2013 and 1.0% in 2012. The rate of growth in
the manufacturing sector increased by 6.2% in 2014 compared with increases of 3.5%
in 2013 and 4.8% in 2012. The rate of growth in the construction sector increased by
11.6% in 2014 compared with increases of 10.9% in 2013 and 18.6% in 2012. The
mining and quarrying activity accounted for 7.9% of the country’s real GDP. (The
Mineral Industry of Malaysia, 2017).
Malaysia is endowed with over 33 different mineral types, comprising metallic,
non-metallic and energy minerals, worth several billion dollars in economic potential.
Bauxite is one of the metallic mineral sub-sector produce in Malaysia. In early 1970s,
bauxite and copper contribute to the mining sector. According to the Malaysian
Chamber of Mines, bauxite was produced in Malaysia from a mine located in the State
of Johore. Production of bauxite in 2014 was estimated to be 3.26 million metric tons
(Mt) compared with 208,770 metric tons (t) in 2013 and 121,873 t in 2012. All the
production was exported to the other Asian countries. Malaysia’s remaining bauxite
reserves were small, but bauxite resources were recently discovered in the States of
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Sabah and Sarawak. In 2014, Malaysia exported about 3.7 Mt of bauxite and imported
11,184 t of bauxite compared with exports of 17,422 t and imports of 5,221 t in 2013.
Because Indonesia banned exports of bauxite early in the year, Malaysia became an
important bauxite supplier to China. Demand for Malaysian bauxite in international
markets was expected to continue to increase (U.S. Geological Survey, 2014).































Source: E. Lee Bray (2010).
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Table 1.2 World Bauxite Mine Production
Countries Bauxite (tons)
Year 2015 2016



















Other countries 7,580,000 6,860,000
World total (rounded) 293,000,000 262,000,000
Source: E. Lee Bray (2017).
As compare Table 1.1 and Table 1.2, in 2015, the production of bauxite was
increased 250 times of the bauxite production in 2008. In 2016, as shown in Table 1.2
global bauxite production decreased by 11% owing to reduced production of 34 million
tons in Malaysia. The Government of Malaysia continued its ban on bauxite mining
through at least year end 2017 but did permit exports of stockpiled bauxite. The ban
was imposed in January 2016 because of concerns about pollution from mines and
uncovered stockpiles at ports (U.S. Geological Survey, 2018).
Release of destructive elements from mine waste associated many of
environmental impacts. Uncontrolled disposal of mine wastes occurs can be associated
with increase turbidity in receiving waters or with the release of significant quantities of
potentially destructive elements, acidity or radioactivity. These contaminants may
spread to the pedosphere, biosphere, atmosphere and hydrosphere and cause
environmental effects (Lottermoser,2007). Bauxite leaching into water sources resulting
in reduced soil fertility as well as affecting agricultural food products and aquatic life.
Bauxite occupational exposure affects the health of miners, and has negative
consequences on the health of surrounding communities, such as increased respiratory
57
REFERENCES
A. Michael Donoghue, MBChB, MMedSc, PhD, Neale Frisch, BSc(Hons), Grad Dip Occ Hyg,
COH, and David Olney, BSc (2014). Process Description and Occupational Health Risks:
Bauxite Mining and Alumina Refining Process 56(5): S12-S17.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131932/
A. Noor Hisham, Norlen, M. Hakim, Lokman, Z. Thahirahtul Asma, Daud, A R (2016).
Potential Health Impacts of Bauxite Mining in Kuantan. 23(3): 1–8.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4934713/
Adel Ghorani Azam, Riahi-zanjani, Bamdad, Balali-mood, Mahdi (2016). Effects of air
pollution on human health and practical measures for prevention in Iran.
https://www.researchgate.net/publication/308096492_Effects_of_air_pollution_on_human
_health_and_practical_measures_for_prevention_in_Iran
Akil, H. M., Omar, M. F., Mazuki, A. A. M., Safiee, S., Ishak, Z. A. M., & Abu Bakar, A.
(2011). Kenaf fiber reinforced composites: A review. Materials & Design, 32(8–9), 4107–
4121. https://doi.org/10.1016/j.matdes.2011.04.008
Ayadi, R., Hanana, M., Mzid, R., Hamrouni, L., Khouja, M. l., & Salhi Hanachi, A. (2017).
Hibiscus cannabinus L.–Kenaf : A Review Paper. Journal of Natural Fibers, 14(4), 466–
484. https://doi.org/10.1080/15440478.2016.1240639
Azza Nurshafira Binti Zul' Azman (2017). Potential Impact Of Bauxite Mining Activity On
Water Quality At Sungai Pengorak , Kuantan Catchment Area. Retrieved from
http://umpir.ump.edu.my/id/eprint/18112/




Gelencser A KN, Turoczi B, Rostasi A, Hoffer Imre K et.al. The Red Mud Accident in Ajk
(Hungary): Characterization and Potential Health Effects of Fugitive Dust. Environ Sci
58
Technol 2011;45:1608-15.
HB B. Sources and Origins of Heavy Metals. Heavy Metals in the Environment. 2005:1-27.
Herrero-Novoa, C., Pérez, I. A., Sánchez, M. L., García, M. Á., Pardo, N., & Fernández-Duque,
B. (2017). Wind speed description and power density in northern Spain. Energy, 138,
967–976. https://doi.org/10.1016/j.energy.2017.07.127
I. Kamal, G. Beyer, M. Saad, N. Azrieda, A. Rashid, Y. Kadir (2014). Kenaf For Biocomposite:
An Overview. Journal of Science and Technology 41-65.
http://penerbit.uthm.edu.my/ojs/index.php/JST/article/view/796
Kenaf fiber reinforced composites: A review. (2011).Materials & Design, 32(8–9), 4107–4121.
https://doi.org/10.1016/J.MATDES.2011.04.008
Lad, R. J., & Samant, J. S. (2012). Studies On The Impact Of Bauxite Mining Activities On
Environment In Kolhapur District. Proceeding of International Conference SWRDM, 188–
192. Retrieved from http://www.unishivaji.ac.in/uploads/journal/Journal_42/42.pdf
Lee, K. Y., Ho, L. Y., Tan, K. H., Tham, Y. Y., Ling, S. P., Qureshi, A. M., … Nordin, R. Bin.
(2017). Environmental and occupational health impact of bauxite mining in Malaysia: A
review. International Medical Journal Malaysia, 16(2), 137–150.
Lippmann M. Health e ects of ozone. A critical review. JAPCA 1989;39:672- 95.
Lynam, M. M., Timothy Dvonch, J., Turlington, J. M., Olson, D., & Landis, M. S. (2017).
Combustion-related organic species in temporally resolved urban airborne particulate
matter. Air Quality, Atmosphere & Health, 10(8), 917–927.
https://doi.org/10.1007/s11869-017-0482-z
Mahendra Pratap Choudhary & Vaibhav Garg, (2013). Causes, Consequences and




Giorgi, F.; Meleux, F. Modelling the regional effects of climate change on air quality. C. R.
Geosci. 2007, 339, 721–733.
Knorr, K and Kelaart, C, 2008. Automated analysis of aluminium bath electrolytes by the




Mellouki A, George C, Chai F, Mu Y, Chen J, Li H (2016). Sources, chemistry, impacts and
regulations of complex air pollution: Preface. J Environ Sci (China) 40:1- 2.
Monsels, D. A., & van Bergen, M. J. (2017). Bauxite formation on Proterozoic bedrock of
Suriname. Journal of Geochemical Exploration, 180, 71–90.
https://doi.org/10.1016/j.gexplo.2017.06.011
N. Saba, M. T. Paridah, M. Jawaid, K. Abdan and N. A. Ibrahim (2015). Potential Utilization of
Kenaf Biomass in Different Applications. Retrieved from
https://www.researchgate.net/publication/269922586 Potential
Sierra-Vargas, M. P., & Teran, L. M. (2012). Air pollution: impact and prevention. Respirology
(Carlton, Vic.), 17(7), 1031–8. https://doi.org/10.1111/j.1440-1843.2012.02213.x
Ogunbode, Ezekiel Babatunde (2015). Potentials of Kenaf Fibre in Bio-Composite Production:
A Review. Jurnal Teknologi 23–30, 2180–3722.
https://www.researchgate.net/publication/286763013 Potentials
Ostro B, Tobias A, Querol X et al. The effects ofparticulate matter sources on daily mortality: a
case-crossover study of Barcelona, Spain. Environ. Health Perspect. 2011; 119: 1781–7.
Ove Arup & Partners Hong Kong Ltd, 2007 (1). Technical Note on Air Pollution Index (API)
System and Air Monitoring, Review of Air Quality Objectives and Development of a
Long Term Air Quality Strategy for Hong Kong - Feasibility Study.
http://www.aqhi.gov.hk/pdf/related_websites/APIreview_report.pdf
60
Ove Arup & Partners Hong Kong Ltd, 2007 (2). Technical Note on Air Quality Review,
Review of Air Quality Objectives and Development of a Long Term Air Quality Strategy
for Hong Kong - Feasibility Study.
http://www.aqhi.gov.hk/pdf/related_websites/APIreview_report.pdf
Petavratzi E KS, Lowndes I. Particulates from mining operations: A review of sources, effects
and regulations Minerals Engineering 2005 (18):1183-99.
Raymond AW FE. Heavy metals in contaminated soils: A review of sources, chemistry, risks,
and best available strategies for remediation. ISRN Ecology. 2011(2011):1-50.
The Mineral Industry of Malaysia (2017).
http://malaysianminerals.com/index.php?option=com_content&task=view&id=21&Itemid
=45
U.S. Geological Survey. (2010). Area Reports-International-Asia and the Pacific: U.S.
Geological Survey Minerals Summaries. https://s3-us-west-2.amazonaws.com/prd-
wret/assets/palladium/production/mineral-pubs/bauxite/mcs-2010-bauxi.pdf
U.S. Geological Survey. (2018). Area Reports-International-Asia and the Pacific: U.S.
Geological Survey Minerals Summaries 2017. https://s3-us-west-2.amazonaws.com/prd-
wret/assets/palladium/production/mineral-pubs/bauxite/mcs-2017-bauxi.pdf
Vargo, J., Stone, B., Habeeb, D., Liu, P., & Russell, A. (2016). The social and spatial
distribution of temperature-related health impacts from urban heat island reduction
policies. Environmental Science & Policy, 66, 366–374.
https://doi.org/10.1016/J.ENVSCI.2016.08.012
Webber Iii, C. L., Bhardwaj, H. L., & Bledsoe, V. K. (n.d.). Kenaf Production: Fiber, Feed, and
Seed. Retrieved from http://linkinghub.elsevier.com/retrieve/pii/S0269749116309721
Wright V JS, Omoruyi FO. Effect of Bauxite Mineralized Soil on Residual Metal Levels in
Some Post Harvest Food Crops in Jamaica. Bull Environ Contam Toxicol 2012;89.
61
Yi YJ YZ, Zhang SH. Ecological risk assessment of heavy metals in sediment and human
health risk assessment of heavy metals in fishes in the middle and lower reaches of the
Yangtze river basin. Environmental Pollution. 2011;159:2575- 85.
Zhang, L.; Wang, T.; Lv, M.Y.; Zhang, Q. On the severe haze in Beijing during January 2013:
Unraveling the effects of meteorological anomalies with WRF-Chem. Atmos.
Environ. 2015, 104, 11–21.
Zhou H, Yang W, Zhou X, Liu L, Gu J, Wang W, et al (2016). Accumulation of Heavy Metals
in Vegetable Species Planted in Contaminated Soils and the Health Risk Assessment. Int J
Environ Res Public Health 13(3).
